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(54> \smo>m\ 7ntt7x;>mmm5£Tf*®wk 



(57) [gift] 




PI 



OH 



(2) 
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[fcl] 

OH 



-CO— X-^^-R* 




Hfc2] 



-CO— X-^^-R* 



[«I*J»2 3 

OH 



[III 




HO 



■c^snift-^ft*. 5«c 1 1 1 ] 



R a -^^-X- 



COOH [IU] 

fctttus;>«, R«tt#*HHP % ASRTyWr/K, fi 

[fcsj 




(5$4\ RJiS: 
[fc6] 



[000 1 ] 

-5. 

[0002] 

im;<mm\ mmn^z&^xi&gmmmtfm. 
?h h a*. ; fiwcaawra y r- u-)vm%t>tit£^ 

imztiz. mmmttxit. vrr-M 



m%mmwcr>mmmttix^&. 

[0003] ifi*. MVfcjftBfcflfJllW 
U — (Glucose toxicity theory) tfW&%tlX^&. ~t 

Vim* 0 tt t V ^ *> OT'J) l> ( VT< h n i^'r ( D i abeto 
logia)H2 8^ HI 1 95(1 98 5^). y'7t'-f 
4-7 ^7 (Diabetes Care), Hi 3^ H6 1 0 
JC(1 9 9 0¥)«. iot, »MI£*3E*4,Ifcfc 

^mx-hht^ixx^h. 

[0004] &iftL» £ SjE-T h fz tbco-m-fr£ t LX 
it. &ft%tH£W&m*lzimiiit. JM«t*3E»<tt 

±tfWtt>tt%Bto»fc#fc*i Na* -^Urj-x* 

ftTtft^-LTjejMt^fiiEL. Jl)L8Ht££ll!lSIjEft£ft 

CfcjW8B;S*iT^4[a'>-'*-;l<-3i-7*- 7^)-i])V 
■ -O^CXf-y-^aXJ.Clin. Invest.)H7 9 
#. HI 5 10Jl(1987¥h HH8 0*» HI 03 
75(198 7^). HH8 7g. H5 6 1jC(199 1 

[000 5] U>»L&#^ 7oU^y$-gpS4-ri) 

fctn*»»$*i. 7D'J Vy t tTWRSii*W^J4^ 



(3) 
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tZZbtmbtiXts*). mm. 7nPf-yfr?y h- 

jWRftSflTV** l* ho-? ( Stroke), »14*, ]R 
3 8 8JC(1 9 8 3¥))OT\ **8fcfcfc9£ii£ttJ8 

[0006] 

U fnti'Jl^iilT^fflBL. fro. -ew 

<®^7uz*7 xsymn*zm*s>i><?)?bz. 

[0007] 
[fc7] 




m 



36. ^T)Va*i,m&tZ\±^uyym.=f-*m*:ti 

[0008] *»HBWft^ft[ I WMtmt LT(i. - 

yVA ;HS*>L<te7xy* ^i^-K-zUSi £f± f y 

[0009] *m\<n>ft£ iwt&tot txa. 
[I)£tJWC. R#ffi&7/U*/HS, ®mr;U3^^ 
IS. ttdi^ayymTxW&Zhfz^y^Jj^m-.m 

; 4^14 ty ^^/^-/US-Cfc 

[0010] WifcHSSteiW-iflteftfc l/Cli. R# 
C, -C j 07/^ # i^SS tzii 7 -y -CBftS flfc 

7^3^xa-cg^$^7xy^^;u^i^ ; * 



[0011] ^B|,7)7Dtt7x/yiI#( I ]ti v 

igi: LTti. 7/Mr y £***Wf 4>*l* . 
[0012] 

yt'^troy vym. wmmm. mi. ?-yx 

yygwyjrA. y;H:>K ^y^y^O, 
JIS3W Uf 7 'J y&m ^ a H ? . * y xf-. 
uy^yn-;K warn* mmowissryT 
y4)&£vmmm(5vvjwmi-hvvj*w)%?z$> 

th^i>z\t. mi tr-tm. mm. rntmnm 
®BmmT'h^xi>£<. mm. mm. vmomm 
mmx'&ixi,*^. nmum-^h^z 
\t. mm. mmm%*. t*k*** 
mmmm^x. mm^mmb-t&zbtfx'zz. 
[0013] &m&m ■ ■ 
um&conmzx <om%&tf. mn i a sfc o <w&*. 

It. mnik5-C0t§r£lZli. 0. 1~5 0 0mg/kg, b 0 

i?fti-5 0ing/kg s fmnafr&t&Mt. o.oi 

~50mg/kg. tObttO. 1~1 0mg/kgX'$>&<7)tf 

[0014] *%pjuz£ti&. Bmrchi msr-m& 

ti. 5S(I I] 
[.-fli9] 




on 



OH 

x^tLUt^mi. mi 1 1 ] 

HfclO] 

S7/U3^^aS4^li^nyyji^$-a-f. izt*\Mh 
i^y*ymnb%MtR°\tmm*x*£\^)x^ti 
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[0015] IMTisiVfiKKAt, t!>Utf>tiHt-&® 
(III), *^4fc»i*^)Ri6BSSi*i:JsasHfc^« 
(I I)£RJ5?-£*£i:fc:J:»h HS£-f 

*. tt*/M04Wfca»[ i 1 uttditn&tmmt 

^ri^i^io#s^ ^tiiiMT^M-f s ^ k 
[0016] rt^tfyig^M i i i )coJgfc fcfct 
£J»£. 7/1^ 'J ±»£JSig£*{f & c fc h . i 

ft, RJEttRSWfcfcl/Cii. S^tfyilfltettl I I 
[0 0 17] J&£#Jfc LTIi, «Jfltf>»£ai£J8^S,r 

/k n , n - 2 -**y - 3 y 

*xy< >m?u y K^£#ff hZ btfX'Z 

[0018] wmt Lx\±ism<?mm*m^i> z t 

tfX'Z h.tzbUf. Tmfti- bWJ*. *Kfb5r V *? 

maimer frii v&m ■. nmr v y y 
^mnBmTJvt) ir&H : m&mi- h y v^. g& 
»J *as^j*8K**7;1';& y&K ; imiti- h y 

S££fctt 1- yxf-^7 5 y. 7Tnt.VLa:f-;P7 
5 y^O h U <K& 7^/1-7 $ y ; t U i^y ; ^ 

7 s y tr u : J> ; 7- u y ; ^ f-/U7- y y^o^ra 

mmzwf h z t vx-z 4. m&tix it. bo&zm# 

Kblti. l J7uu*?v. y'7-?-;U;JvUA7$ 

h\ fh7tKD77y, r-irh-h'j/K eyy'y. 

2 . 4 . 6 - a U >-'y^)«ffl^«^^ff £ i k 

5 . *R*5<i^aJT~MiT^IUfrf h Z b . *F 

iKH-4 0 TC-SiSt«(»| £ b #T'# 

[0019] JKPHk^Hit LXm^htlZM I I )<7tfb 

iS( I V) 
(ftll) 




OR' 



3*l47-feh7xyyfc-&*fc, 5ttV] 
[fcl2] 




[V] 



LT. * [VI) 




[VI] 



bZblzi. 0 W&t & C t *^C* !> . 
[0020] jJEonsrffifcfcwc 7th7iyy^# 
#[ I V] t r;Ur h H^^j[ V] t <o«^RjSi. 

(=>&arF~Jlfi»T(k 0*>»tl Or-3 0*C)THSfitS 

ZbtfTtb. 7th7xyyig«c(i vucfe 

A&%b'<?)T3)v*>vm%b'm\ibixh . 

[0021] Jb£<0EiST»4>*UfeT7 'Jn7x7>i 

««7c. ffl»*3i0i7c^t: i vmmh Z b !> . 

E^m^rfx-nm^m^xmmMTtLxMm-^zb 
tfx-zh. mftmizit. mmmmTtiz&^xii. tm 
bLxa. motmzm^&zbtfx-z. mm. 

irzm^&zbtfx'th. ttz. &m*.mit®nzxhmm 
u. zs&i* z mitt hzbtfX'Zh ^mimitmx'h 

tM^-?tii>im-fhZbtfX'Z&ti { . b*)m*rYv 
SrJi7cL^Ui,^»4L<. Z0)£o%i>(7)blX 

it. mm. imitTJMi-hWMtiaTemzhtf 

hZbtfX'%%. imitr-jyUi-hV^Mi^y-t^x 



(Synthesis). §154 5JC( 1 9 7 8*)E»^>*ftfcfl! 

i~3 *^sjl fco*>tti-i.5t;n*^ffl-rs 
[ o o 2 2 j tt:. nmjtRj&iz&^zm^dti&m 

*>ft\ 1 0"CC3Sflrt-4«)#Jff4 U\ 

[0023] t^ffiftflftHteftf I I J^Httfcfflv^ 
*l*7-feh7x7>«**[I V]{±. (i) 
• :*7 • ^f-fyt*- 7>K • 7r-7yi-f^ 

7$7hy-(J.Med.Pharm.Chem.h §15^ 
10 54HU 9 6 2^)tlBK^*Sfc:2ptT. 0U 
If. 2',6'-y'hHn ; ify7th7i/>h2,3,4, 
6 — f h 5 - O - 7 -fe f-rt/- or - D - 7)V 3 h* 7 7 

TEBZlt&fr. 2' ,6'-^ 

t Ho* ^T-b h 7 x 7 y i: 2 , 3 , 4 . 6 —f h 5 -O 

«i» K S ^i^SRTFfcflnSL JSSSE-f S i t 

[0024] *%*Mlz&\,\X . fiftr/l^/USi: LT 
y^;«. x^-;U2 N TotVl^ -fV7*ot;l/ 
7^-;«, 4 77^/1^ tert-7:HP»o£S5t 
m 1 - 6 fctt#8*T/WfA«£ d # 

Tux^ism. >fy7D^yi. 7h^f^s. 
-fv7h^^ tert-fh^^mmm^6<m 

9^tti£3liiCl~40i?)##2 U\ 
[0025] ^nyyJS^ t UTU. 7 

[0026] 

4U:*£. V>-f^l<7)fl:^!||jt7DUy>-c7)3 5teJiUb 
*>B«*£*U!. ifc. I)tt»tfcWS< . M 

h^Ti-emmmm-hWhzk&x'Z. 
mm* mm. 4 u vmsmwmi i ass 

£4. 
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[0027] 

[0028] mmi 

2'-(0-D-^)Ua^y/^!l^^)-e'-h^a 

* is- 3 - ( 5 V[b) 7 5-;W r n tjj-7 x 7 y 
1 333«g£2,4,6-3<;^><12ilfc*jKU N*7 
-Y747-7-feb7(rC-4 0'Cto$a]U 8tJ¥L&#< 
4>o- 7 h * isKyYJ )V9 D y K 6 1 4 wW&fk* f- 
lyy2ml^?S?r}rFt- 4. -4 0'CX'2^tmttz 

tk. msx'-msm-rz. mmtztti o%wm&. 

77-;P^(5ml-5ml)t^St. MW6 5 6mg$rjD 
i . 4 0 r-C 6 mfflPtl . RISK(ciH8xf-/Ptj i 

4. S^y , J*y;P7nvh7'77-{-(jg^: 7o 
o*;PA/-X^7-/P)Tfl»LT. 2'-(6-0-(o 
-y h * is KM tU) - 0 - D - 7)VZ1 17 7 >-;M- 
^f^)-6'-h Kodfy-3-(5-<yy*[b)75^ 
;W7nt^7 x 7 > 1 2 2 7«£iSfei&ttftfc t T# 
4. 

[00 29] ESI-MS(m/z) : 60 1((M + Na) + ) 
I EMnujoDcnr 1 : 34 00, 17 00, 162 5 
NMR(DMSO— dg) S : 2 . 9 7 (2 H,t, J = 7 . 4 H 
z),3.25-3.74(6H,m),3.76(3H,s).4.2 
3(lH,dd, J = 7.0, 1 2 Hz), 4. 5 1 (1 H.dd, J = 
1.8, 1 2 Hz), 5. 0 1 (1 H,d, J = 7. 4 Hz), 5.2 
6(1 H,d, J = 4. 6 Hz), 5.3 7(2H,d, J = 4.3H 
z),6.53(lH,d,J = 7.7 Hz), 6.67(lH,d, J 
= 8. lHz),6.8 5(lH,dd, J = 0. 9, 2. 2Hz), 
6.9 8(1 H.dt. J = 0. 9,7. 5 Hz), 7. 0 7(1 H, 
t, J = 8.3Hz),7. 1 2(1 H,d, J = 7. 9 Hz), 7. 1 
7(lH,dd, J = 1.8,8. 5Hz),7.4 3(lH,d, J = 

8. 5 Hz), 7.4 8(1 H,d. J = 1 . 3Hz), 7. 54(1 
H.dt, J=1.8,7.4Hz),7.6 2(lH,dd, J.= 0. 

9, 7. 5 Hz), 7. 9 2 (lH.d, J = 2. 2 Hz), 10.9 
(lH.s) 

[0030] 1£l&ffl2 

BfiseM5milzt3UX7i>>M\3?\k LTo-y h*is< 

7 a u v*m»tm*txm 1 1 mmiz ix. 2 * - 

( 6 - O - (p- 7. h df is<V V A )V) - $ - D - 7VU3 1 
7 7 v-^df i/] - 6 ' - h Ko^r y- 3 - ( 5 -<yy 
(b) 7 5x;i,)7*ntr^7 x 7 >-£*#4 . 
[0031] m.p.107-1 1 1*C 
ESI -MS(m/z) : 60 1 ((M + Na) 4 ) 
IR(nujol)cri : 3375,1720,1600 
NMR(DMSO-d6)5 : 2 . 9 7 ( 2 H.t, J = 7 . 4 H 
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z),3.2 5-3.81(6H,m), 3 . 84 ( 3 H.s) , 4 . 2 
2(lH,dd, J = 7. 3, 1 2 Hz), 4. 57(1 H.dd, J = 
1.8,12Hz),5.0 2(lH,d, J = 7.1Hz),5.2 

7(lH,d,J = 4.6Hz),5.40(2H,d,J = 5.2H 
z), 6. 5 4 ( 1 H,d, J = 8. 4 Hz), 6. 6 9 ( 1 H,d, J 
= 8.4Hz),6.8 6(lH,dd, J = 0.8, 2. 2Hz), 
7.0 3(2H,dt, J = 2. 1,9.0 Hz), 7. 1 1 (1 H, 
t, J = 8. 3 Hz), 7. 1 8(1 H,dd, J= 1.7,8. 5H 
z),7.44(lH,d, J=8.5 Hz) , 7 . 4 9 ( 1 H,d, J 
= 1.4Hz),7.8 9(2H,dt, J = 2 . 0 , 8 . 9 Hz), 
7.92(lH,d, J = 2.2Hz), 1 0.9(lH.s) 

[0032] mmm3 

ivx-iv? u o k m^mmmmm 1 1 mmiz t 

-/3 - D f ^ J is)Vtt iA - 6 ' - h Hndf -> 

- 3 - ( 5 -<y V(b) 77-Wroe^7 x / 

[00 33] ESI -MS(m/z) : 6 0 1((M+Na) + ] 
I R(nujol)cm-i : 3380,1760,1625 
NMR(DM SO— dg) 5 : 2 . 2 8 (3 H ,s), 2. 9 9 ( 2 
H,t, J = 7. 5 Hz), 3.2-3.4(5H,m), 3.7 3 
(lH,m),4.2 9(lH,dd, J = 6. 4, 1 1.6 Hz), 4. 
4 6(lH,dd, J = 1.9, 1 1.5 Hz), 5. 0 5(1 H,d. 
J = 7. 5 Hz), 5. 24 (lH.d, J = 5.0 Hz), 5. 3 8 
(lH.d. J = 5. 3 Hz), 5.4 KlH.d, J=5.3H 
z),6.57(lH,d, J=8. 3 Hz), 6. 7 0 ( 1 H,d, J 
= 8. lHz),6.8 6(2H,dd, J = 0. 9, 2. 2 Hz), 
6.9 8(2H,ddd, J = 2. 1 , 2. 7, 8.5Hz), 7. 1 7 
(lH.d, J = 8. 8 Hz). 7. 2 0(1 H.dd. J = 1.8, 
8.5Hz),7.2 3(lH,t, J = 8 . 3 Hz), 7 . 4 5 ( 1 
H,d, J =8. 5 Hz), 7. 5 1 ( 1 H ,d, J = 1 . 2 Hz), 
7.9 2(1 H,d, J = 2. 2 Hz), 1 0.8 8(1 H.s) 

[0034] mmm4 

X. 2'-(6-o-( P -y y*i/y±y*isi])V*:- 

* >- ~ 3 - ( 5 - * > V (b) 7 7 -IV) 7 U 7 x 7 V 

[0 0 3 5] m.p. 5 7°GM&*£itji?) 
ESI -MSOn/z) : 6 1 7((M+Na) ( ) 

I R(nujol)cffl-i : 34 2 5, 1 760, 1 63 0 
NMR(DM SO— dg) d : 2 . 9 9 (2H,t, J = 7. 5.H 
z),3. l-3.4(5H,m),3.7 2(lH,B),3.7 3(3 
H.s), 4. 2 8(1 H.dd, J = 6. 4, 1 1.6 Hz), 4. 4 
5(lH,dd, J = 1.9, 1 1 . 5 Hz), 5. 0 5 ( 1 H.d, J 
= 7.4Hz).5.2 5(lH,d, J = 4. 9 Hz), 5.3 9 



(lH.d, J = 5.3Hz),5.4 2(lH,d, J = 5. 3H 
z), 6 . 5 7 (1 H.d, J = 7. 7 Hz), 6. 6 9 ( 1 H,d, J 
= 8. lHz),6.86(lH,dd, J = 1 . 0, 2 . 2Hz), 
6.9 0(2H,d, J = 9.2Hz),7.03(2H,d, J = 
9 . 2 Hz) , 7 . 2 0 ( 1 H ,dd, J = 1 . 8 , 8 . 5 Hz) , 7 . 
2 3(lH,t, J = 8. 3Hz),7.4 5(l H.d, J = 8. 5 
Hz), 7. 5 1 (1 H,d, J = 1 . 4Hz), 7 . 9 2 ( 1 H,d, 
J = 2.2Hz), 1 0.88(lH,s) 

[0 0 36 3 wms 

m&mMifctiuxTisMmt lto-t. 
mmzm^&wmmwmikmmizix. 2--t6- 

y)-6'-tHnaf=/-3- ( 5 -KyY[b)yy-/U) 

[0 0 3 7] m. P . 98-1 0 1°C 
ESI-MS(m/z) : 5 7 2 ((M + N a)*) , 550 
((M + H) + ) 

I R(nujol)cn-i : 1 7 30 

NMR(DMSO— d$) $ : 2 . 9 7 ( 2H,t, J = 7 . 3 H 
z),3.2 0-3.4 0(5H,m),3.8 2(lH,t, J =8. 
3Hz),4.3 3(lH,dd, J = 7. 4.1 1.7 Hz), 4. 6 
4(1 H.dd. J = 2. 1 , 1 1 . 7 Hz) , 5 . 0 3 (1 H,d, J 
= 7. 3 Hz), 5.2 7(lH,d, J = 4 . 7 Hz) , 5 . 4 0 
(lH.d, J = 5. 2 Hz), 5. 4 3(1 H.d, J = 5.2H 
z).6.5 2(lH,d. J =8. 1 Hz), 6. 6 8( 1 H,d, J 
= 8. 1 Hz), 6. 8 6(1 H,dd, J = 0.9, 2. 2 Hz), 
7.0 4(1 H,t, J = 8.3Hz),7. 1 7(lH,dd, J = 
1.8,8. 5Hz),7.4 3(lH,d, J = 8. 4 Hz), 7.4 
8(lH,d. J = 1.3 Hz), 7. 5 6(1 H.dd, J = 4. 8, 
7. 5 Hz). 7. 9 2(1 H.d, J = 2. 2 Hz), 8. 2 4 ( 1 
H.ddd, J=1.9,2.0,8.0 Hz) , 8 . 8 3 ( 1 H ,d, J 
= 1.7,4.8Hz),9.0 9(lH,d, J = l. 5 Hz), 1 
0.82(lH,s) 

[0038] mmme 

tvVYzm^hm-tewmimmizLx. r- 

{ 6 - O - (p-7Wn\yy'f M - 0 - D - b- 
7 J v;M"* i^J - 6 ' - 1 Ho* i,- 3 - ( 5 -<y V 

(b) 7 y-iv) To tr* 7 x 7 y* %h , 

[0 03 9] m.p.6 8-7 l^C 
ESI -MS(m/z) : 589((M + Na) + ) 
I ROnijoDcnr 1 : 17 20 

NMR(DMSO-d6)5 :2.97(2H,t, J = 7.3H 
z).3.2 0-3.4 0(5H,m),3.7 5-3.85(lH, 
n). 4. 2 6(1 H.dd, J = 7. 5, 1 1.9 Hz). 4. 5 9 
(lH.dd, J=l .8. 1 1. 7Hz),5.0 2(lH,d, J = 
7. 3 Hz). 5. 2 6(1 H.d, J = 4. 5 Hz), 5.3 9(1 
H.d, J = 5. lHz),5.4 0(lH,d, J = 5. 2 Hz), 
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6. 5 3(lH,d, J = 8. lHz),6.6 7(lH,d, J = 
8. 1 Hz), 6. 86(1 H.d, J = 2. 2 Hz), 7. 0 9(1 H, 
t, J = 8. 3 Hz), 7. 1 7(1 H.dd, J= 1.8,8. 5H 
z),7.3 5(2H,dd, J =8. 9 , 8. 9 Hz) , 7 . 4 4 ( 1 
H.d, J = 8. 7 Hz), 7. 4 8(1 H.d, J = 1.4 Hz), 
7.9 2(lH,d, J = 2.2Hz), 7.9 9(2H,dd, J = 
5. 5,8.9Hz). 1 0.82(lH,s) 
[0040] 1 

2' -(2, 3,4, 6-xh7-0-T-fef-;U-/8-D- 
^ot 0 7/^;l^v)-6'-tKo=^7-trh7x 
y y9 6 5mg. <yr(b)77y-5-^A';l^t H 
3 5 Omg, X?y-;H OmlcOii-^lC 5 0%*SHt 
# 'J *7 J>mWi 2 ml Sr?TF t . mWLX'-mm?h . $ 
ET^&£S£ L . S3Etc* h y rn tVPx-rA 
fcill*. fltifU ***4MIW-4. *&T*«£l 0% 

-D-^;U3h'7y^^x)-6'-t h'o^f^-3 
- ( 5 -<yy* [b] 7 y—)V)T7 l) D7i/y^§|i . 
[0041] *A£ , ft 4>*> W>rAA3 8 3mg. *S 
ft* 1 ?*?- hU 1 7A2 7 Omg i OPS Lfc**ftf 



5^ra»5$^i». u r^*fc=kt^ 

n-7h^7 7^-TmSL-C. 2*-(/3-D-^Ar?e 
7yyW-/)-6'-hHD^y-3-(5-'<>y 

(b) 7 7-;W ro e ;t 7 x y y 4 8 o«&&& „ 

[004 2] FABMS(»/z) : 4 6 7 ((M + Na) + ) 
NMR(DMSO-ds)^ :3.00(2H,t, J = 7.5H 
z),3. l-3.4(6H,m),3.4 7(lH,m),3.7 1(1 

H. ddd, J = 1.7. 5.1,1 1.4 Hz), 4. 5 6(1 H.t, 
J = 5. 7Hz),4.9 3(lH,d, J = 7 .4 Hz), 5 . 0 3 
(lH.d, J = 5. 2 Hz), 5. 10(1 H.d, J = 4.6H 
z), 5. 2 5(1 H.d, J = 5. 3 Hz), 6. 5 5(lH,d, J 
= 8.2Hz),6. 6 8(lH,d, J = 7 . 8Hz), 6. 8 7 
(lH.dd, J = l .0, 3. 2Hz), 7.2 1 (lH.dd, J = 

I . 8,8. 5 Hz), 7. 24(lH,t, J = 8. 3 Hz), 7.4 
6(1 H.d. J = 8. 5Hz),7.5 3(lH,d, J = l .3H 
z),7.9 2(lH,d. J = 2. 2Hz), 1 0.98(1 H, 
s) 
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Abstract: 

JP 9124685 A 



Propiophenone derivatives of formula (I) and their salts are new: R = CO-X-A-Ra; X = O or a single bond; 
A = benzene or pyridine ring; Ra = H, lower alkyl, lower alkoxy or halo; provided that when A is benzene 
then Ra is not H. 

USE - (I) are useful in the treatment of hyperglycaemia, break off the cycle of glucose toxicity and can be 
used in prevention or treatment of diabetes mellitus (types-I and II). 

ADVANTAGE - When orally administered to rats, (I) accelerate excretion of sugar in urine 35 times more 
than phloridzin. Toxicity is low. The aglycon portion generated by hydrolysis of (I) in the body does not 
inhibit facilitated diffusion type sugar transporters. 
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